Long-term (72 hours) preservation of rat lungs.
We sought to investigate whether the addition of ethanol to a preservation solution (as an antifreeze agent) might allow a reduction of the storage temperature to 0 degrees C without causing freezing damage and improve lung function after prolonged (72 hours) ischemia. Lungs from Sprague-Dawley rats were ventilated and perfused ex vivo at 37 degrees C for 60 minutes in the following experimental groups: (1) the no ischemia and reperfusion (no I-R) group (n = 7), in which lungs were studied immediately after harvesting; (2) the LPD24 (n = 7) and (3) LPD72 (n = 8) groups, in which, after harvesting, lungs were flushed and immersed in low-potassium dextran solution and stored deflated at 10 degrees C for 24 and 72 hours, respectively, until reperfusion; and (4) the TEST72 group (n = 9), in which lungs were flushed and immersed in Krebs-Henseleit buffer with added ethanol (10 mL/L) after harvesting and stored deflated at 0 degrees C for 72 hours until reperfusion. Compared with the no I-R group, the other 3 groups had worse lung function, higher lung water content, and evidence of cell injury at reperfusion (P <.01). However, lung function at reperfusion (assessed on the basis of either effluent Po(2), peak airway pressure, or mean arterial pulmonary pressure) was better (P <.01) in the TEST72 group than in the LPD24 or LPD72 groups. Paradoxically, lung cell structure was better preserved in the LPD24 group than in the TEST72 group (or the LPD72 group). In this experimental model of rat lung ischemia-reperfusion injury, a low preservation temperature (0 degrees C) combined with the addition of ethanol to the preservation solution improves lung function at reperfusion after 72 hours of ischemia but fails to maintain lung cell structure.